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About the photo
The photo at the top of the page, by 
Ben Amstutz, shows exposed shoreline 
at New Melones Lake in California in 
June 2015. CC BY-NC-ND 2.0
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The NDMC 
is celebrating 
its 20th 
anniversary 
this year. It 
has been both 
an honor and 
a privilege for 
me to have 
been at the 
NDMC since Don Wilhite founded 
it in 1995 and to have served as 
director since 2007. From the very 
beginning, the NDMC has been 
blessed with a dedicated group of 
faculty and staff who have been 
devoted to the NDMC’s mission. 
Their interest has been to serve 
people, and to reduce the risk 
people face from future droughts. 
As I listen to ongoing 
conversations about managing 
water and producing food for a 
growing global population under 
a changing climate, I see ways 
that our work has contributed to 
and shaped the discussion. One 
of the ways we can appreciate 
the impacts of the NDMC’s 20 
years, and also Don’s career-
long contributions to drought risk 
management, is to see how our 
products and information are used 
directly in decision-making:
1) The U.S. Drought Monitor, 
which the NDMC produces in 
partnership with the National 
Oceanic and Atmospheric 
Administration and the U.S. 
Department of Agriculture, as well 
as a dynamic network of local 
experts, is now part of federal 
policy and law for drought relief 
decisions. 
2) Not so long ago, the ideas 
of drought planning, mitigation and 
policy were considered rare and 
arcane, but now they are common-
place in discussions related to 
societal resilience at many levels. 
Many more U.S. states have 
adopted drought plans, and plans 
that focus on mitigation in addition 
to response. Countries and regions 
such as Brazil, the Caribbean and 
the Middle East-North Africa are 
working with us on best ways to 
monitor drought.
3) When we travel, we 
encounter drought planners around 
the world who are eager to apply 
ideas that we have published on 
our website, in journal articles and 
in books. 
4) Different organizations and 
countries want to replicate NDMC 
activities, such as creating a U.S. 
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Mark Svoboda, leader of the NDMC’s Monitoring program area, provided a 
quick overview of the U.S. Drought Monitor process for John Holdren, director of 
the White House Office of Science and Technology Policy, during Holdren’s visit 
in May. Holdren met with several groups at the University of Nebraska-Lincoln.
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Drought Monitor-style composite 
index, or modeling a national 
center on the NDMC. 
These examples all serve as 
important testimonies that the 
NDMC is helping decision-makers 
across the country and around 
the world reduce vulnerability to 
drought. 
We marked our 20-year 
anniversary with some very 
good news. This summer the 
NDMC entered into a three-year 
cooperative agreement with NOAA 
to establish the Drought Risk 
Management Research Center at 
the NDMC (see article on page 3). 
This agreement will enhance our 
capabilities and allow us to work 
more closely with NIDIS and other 
entities around the country. It is an 
important next step for the NDMC, 
and we are very excited about 
this opportunity. We are looking 
forward to the next 20 years. 
Tune in and follow us on YouTube
http://go.unl.edu/droughtflix
continued from page 1
A top federal official announced plans June 
24 for the establishment of a 
new Drought Risk Management 
Research Center at the National 
Drought Mitigation Center. 
The new center will help state 
and local government be better 
prepared to respond to drought, 
said retired Coast Guard Vice 
Admiral Manson Brown, who is 
assistant secretary of commerce 
for environmental observation 
and prediction and the deputy 
administrator of the National 
Oceanic and Atmospheric 
Administration, or NOAA. Brown 
made the announcement at the 
annual meeting of the Western 
Governors’ Association in Nevada, 
where coping with the ongoing 
multi-year drought in western 
states topped the agenda.
“The Drought Risk 
Management Research Center will 
fill a vital role in providing states, 
communities and businesses 
with the best available drought 
research, data and information,” 
Brown said. “This critical 
environmental intelligence will 
strengthen their ability to stay 
resilient to drought and leverage 
the collaborative work of NOAA 
and other federal and state 
partners.”
The DRMRC will build upon 
the NDMC’s 20 years of working 
with decision-makers to implement 
drought monitoring and planning. 
It also will enhance the capabilities 
of the National Integrated Drought 
Information System to work 
directly with states to plan for 
drought. NIDIS, which integrates 
federal drought monitoring and 
preparedness resources from 
many agencies, is led by NOAA.
NOAA’s Sectoral Applications 
Research Program will support the 
new center with a three-year, $2.4 
million grant. The center will launch 
this summer.
“This will solidify a long-
standing relationship between 
NOAA, the National Integrated 
Drought Information System 
and the NDMC,” said Michael J. 
Hayes, director of the National 
Drought Mitigation Center at UNL. 
“The emphasis on research will 
help us address critical needs 
related to drought monitoring, 
impact assessment and planning 
strategies. One of our goals will 
be to help states and other entities 
learn from each other based upon 
what they have experienced, such 
as what is happening across the 
West right now, and become more 
resilient to droughts in the future.”
The DRMRC will conduct 
applied research on drought risk 
management by:
• helping lead the coordination 
of the U.S. Drought Monitor and 
supporting products and tools;
NOAA’s new Drought Risk Management Research Center 
builds on National Drought Mitigation Center
• working across all scales of 
drought preparedness and impacts, 
including local, state, regional, 
tribal, national, and international, 
and key socio-economic sectors;
• enhancing regional 
drought early warning systems 
and performing drought event 
assessments;
• advancing innovations in 
planning for drought, including 
incorporating drought into multi-
hazard mitigation planning, and
• helping to communicate 
and coordinate across the NIDIS 
partner network.
The DRMRC will work closely 
with NOAA’s Regional Integrated 
Sciences and Assessments, the 
Regional Climate Centers, and 
other federal, tribal, state and 
regional efforts. The National 
Center for Atmospheric Research 
in Colorado will be another partner.
NDMC climatologist and U.S. Drought Monitor author Brian Fuchs discusses 
the prospects for rain with visitors to Husker Harvest Days, an agricultural trado 
show, in Grand Island, Nebraska,  in 2013. 
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Spring 2015: Rains eradicate drought in central states, but 
Pacific Northwest sees intensification and expansion
By Brian Fuchs, Climatologist,  
National Drought Mitigation Center
Drought classifications are based 
on the U.S. Drought Monitor. De-
tails on the extent and severity of 
drought are online: 
http://droughtmonitor.unl.edu/ 
The outlook integrates existing 
conditions with forecasts from the 
National Oceanic and Atmospheric 
Administration’s Climate Prediction 
Center:  
http://www.cpc.ncep.noaa.gov/
Drought
With the significant rains in the southern Plains 
and portions of the Southwest, 
drought improved dramatically in 
these areas during the quarter. 
At the end of June, 25.88 percent 
of the contiguous United States 
was in drought, compared to 
36.84 percent at the end of March. 
Severe drought areas improved 
from 36.84 to 25.88 percent, 
extreme drought areas improved 
from 8.97 to 6.76 percent, and 
exceptional drought improved from 
Outlook 
Through the end of October, drought is likely to persist over the western 
United States with the potential for some improvements continuing in the 
Southwest. Pockets of drought will remain in the Southeast, with some 
improvements likely in south Florida. Drought is not expected to be an issue 
in most of the rest of the United States.
continued on next page
3.34 to 2.86 percent. At the end of 
March, 78 million people were in 
drought-affected areas, and by the 
end of June, the tally had declined 
to 77 million people. Texas and 
Oklahoma became drought-free 
for the first time in five years this 
summer, with Oklahoma reaching 
that milestone on June 2, and 
Texas holding on to a small patch 
of drought in the Panhandle until 
July 14. 
Temperatures
Temperatures for the quarter 
were above normal over most of 
the United States, with the greatest 
departures over the Pacific 
Northwest, where large areas were 
4-6 degrees Fahrenheit warmer 
than usual, and the Southeast, 
where temperatures 2-4 degrees 
warmer than normal were 
widespread. Temperatures 2-4 
degrees cooler than normal were 
observed in areas of the Southwest 
and west Texas. For the United 
States, the April to June period 
was the sixth warmest spring in 
121 years of records, according 
to the National Centers for 
Environmental Information (NCEI). 
Both Washington and Florida had 
their warmest April-June period on 
record, Oregon and Delaware their 
third warmest, and Georgia, South 
Carolina, North Carolina, Virginia, 
West Virginia, Pennsylvania and 
Maryland, their fourth warmest. 
Temperatures in Alaska were well 
above normal, with areas in the 
Arctic Circle 8-10 degrees warmer 
than usual. Temperatures in Hawaii 
were also above normal, by as much 
as 3-4 degrees on the Big Island. 
Precipitation 
Record-breaking rains 
drenched the southern Plains, 
abruptly ending nearly all drought 
concerns for the region. Areas of 
For a more detailed review of conditions, please see the NDMC’s 
Drought and Impact Summaries for April, May and June:  
http://drought.unl.edu/NewsOutreach/MonthlySummary.aspx
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Oklahoma and Texas recorded 
precipitation that was 20 or more 
inches above normal for the 
period. The Midwest and High 
Plains also had many areas 
that were 4-8 inches wetter than 
usual. Dry conditions continued 
to dominate the Pacific Northwest 
and south Florida, where some 
areas were 8-12 inches drier than 
usual.  According to NCEI, April 
to June was the second wettest 
period in 121 years for the United 
States. Texas recorded its wettest 
April to June period ever, and 
Oklahoma, its second wettest ever, 
while Washington had its fourth 
driest period ever. Dry conditions 
dominated the interior of Alaska, 
where departures were up to 3 
inches below normal. In Hawaii, 
Oahu and the Big Island had many 
areas as much as 4 inches drier 
than normal for the quarter.
Second Quarter 2015 Drought Impacts: Western drought  
affecting water supply, fire risk, fish and wildlife
By Denise Gutzmer, Drought 
Impact Specialist
Much of the western U.S. remained in the clutches of 
a years-long dry spell, with rivers 
and streams dwindling, threatening 
fish and wildlife and sapping water 
supplies, particularly in California. 
The exceedingly dry landscape 
also burned readily, driving a very 
active fire season in parched areas 
where fires are hard to bring under 
control. 
More than 380 impacts were 
entered into the Drought Impact 
Reporter for the second quarter 
of 2015, with most of those 
concerning water supplies, quality 
and restrictions. California saw 
the most impacts, with 194, and 
Washington and Oregon, also 
feeling drought’s grip, had 39 and 
36 impacts, respectively. 
California’s fourth year of 
drought
The last few months brought 
mandatory water restrictions 
and water rights curtailments 
for California. The governor of 
California ordered a mandatory 
reduction in water use of 25 
percent. All communities and 
water districts received water 
conservation targets from the State 
Water Resources Control Board 
with stiff penalties for failing to 
conserve. Some junior water rights 
holders were told to end diversions 
in April, and by May, even some 
senior water rights holders in 
the Sacramento-San Joaquin 
Delta were told to limit pumping. 
While the water rights curtailment 
notices were taken as orders by 
some, a Sacramento Superior 
Court judge ruled that the State 
Water Resources Control Board 
violated farmers’ rights when the 
board issued curtailment notices 
without allowing water districts an 
opportunity to defend their water 
needs before the board. 
“California governor orders mandatory water 
restrictions,” by Fenit Nirappil, Associated Press, 
April 2, 2015
“Things to know about new water rules in 
California drought,” by Associated Press, May 
6, 2015
“California farmers in line for more drought cut-
backs,” by Dale Kasler and Phillip Reese, The 
Sacramento Bee (Calif.), May 11, 2015
“California drought: State approves farmers’ of-
fer of 25% voluntary water cuts ,” by Fenit Nirap-
pil, Associated Press, The Fresno Bee (Calif.), 
May 22, 2015
“Judge in drought-hit California blocks water cut 
orders for some farmers,” by Victoria Cavaliere, 
Reuters, July 11, 2015
Very active fire season in 
the West
The parched West was facing 
an intense fire season, with 
firefighters trying to contain fires 
as quickly as possible before they 
became massive conflagrations. 
Washington and Oregon saw 2,180 
wildfires that burned 104,170 acres 
from the start of the year through 
July 27, according to the National 
Interagency Fire Center. 
California had endured 5,274 
blazes, charring 76,933 acres 
since the start of the year.  Alaska, 
which has been abnormally dry 
with some pockets of drought, has 
had a horrendous fire season, with 
718 fires burning 4,746,078 acres. 
With the extreme fire danger, 
several timber companies holding 
more than one million acres of land 
from Washington and Oregon to 
western Montana have closed their 
property to public access, due to 
the extreme fire danger driven by 
drought.
“National Interagency Coordination Center 
Incident Management Situation Report,” July 
27, 2015
“Alaska Wildfires Could Smolder On For 
Months,” by Nathan Rott, National Public Radio 
(Washington, D.C.), July 18, 2015
“Private timberlands temporarily closed by fire 
danger,” by Rich Landers, The Spokesman-
Review (Spokane, Wash.), July 11, 2015
Western rivers dwindling, 
leading to fish kills, 
wildlife challenges 
Nearly three-quarters of the 
lower reaches of 54 rivers in 
Oregon, California and Washington 
surveyed by the Wild Fish 
Conservancy were warmer than 
70 degrees, dangerously high for 
salmon and trout. Low snowpack 
after a warm, dry winter led to little 
runoff this spring and summer. 
Some of the actions taken to 
protect fish included limiting 
water releases from reservoirs, 
fishing restrictions and early 
releases of juvenile fish before 
water conditions became too 
unhospitable. 
By mid-May, nearly all of 
the juvenile Chinook salmon in 
the Klamath River in northern 
California were infected with a 
deadly parasite that thrives when 
rivers are warm and low. Additional 
water releases would have washed 
parasite-laden worms down the 
river, but water stored in the 
Klamath Basin reservoirs was 
already set aside for endangered 
sucker fish and threatened coho 
salmon.
In June, Oregon fish were 
dying in the Clackamas and 
Santiam rivers in the Willamette 
Valley, casualties of warm water 
temperatures. Meanwhile, in 
northwestern Oregon, fish were 
released early before water 
conditions deteriorated further, 
and in southwestern Oregon, 
fishing restrictions were intended 
to protect steelhead trout in the 
Umpqua River.
The Washington Department of 
Fish and Wildlife prepared for low 
water levels by buying additional 
equipment to recirculate water 
at its hatcheries, stocking up on 
continued on next page
6   DROUGHTSCAPE      ©2015 National Drought Mitigation Center
disease treatments and assessing 
whether the fish should be moved 
or released early. Ultimately, low 
river levels forced the Washington 
Department of Ecology to direct 
hundreds of irrigators in eastern 
and western parts of the state to 
stop pumping to leave water for 
fish and senior rights holders. The 
river flows were at levels usually 
seen in August or September, 
rather than June. 
“Record heat, drought a fatal combination for 
fish across the West,” Jeff Barnard, Associated 
Press, The Orange County Register (Santa Ana, 
Calif.), July 8, 2015
“Drought leaves no water to combat salmon-kill-
ing parasite,” by Jeff Barnard, Associated Press, 
San Jose Mercury News (Calif.), May 20, 2015
“Hatcheries releasing fish early because of 
drought,” by Henry Miller, Salem Statesman-
Journal (Ore.), June 26, 2015
“Oregon Changes Umpqua River Fishing Due 
To Drought,” by Associated Press, Oregon Pub-
lic Broadcasting (Portland), June 23, 2015
“Ecology to cut off irrigators in Western and 
continued from previous page 
For much more detail 
on drought impacts in 
California and other 
western states, please 
see:
• NDMC’s Monthly 
Drought and Impact 
Summaries for April, 
May and June, 2015.
• The Drought Impact 
Reporter.
At right, the Drought 
Impact Reporter 
includes 381 impacts 
so far for the second 
quarter of 2015. 
Eastern Washington,” by Don Jenkins, Capital 
Press - Agriculture Weekly (Salem, Ore.), June 
29, 2015
“Washington farmers, wildlife managers prepare 
for drought,” Associated Press, Yakima Herald, 
June 1, 2015
Wheat in Northwest 
hindered by drought
Drought-affected wheat in 
Washington, Oregon, Idaho and 
Montana produced smaller kernels 
with a higher-than-desired protein 
content. The National Agricultural 
Statistics Service found much 
of the region’s winter wheat to 
be below average in quality. In 
western Montana, some hard 
red winter wheat kernels were 
shriveled, while some wheat did 
not even produce kernels. 
“Drought affecting Northwest’s winter wheat,” by 
Associated Press, Spokane Spokesman-Review 
(Wash.), July 20, 2015
Lake Mead at 37 
percent of capacity
Lake Mead dropped to 
a historic low of 1,074.98 
feet on June 23, just below a 
water supply shortage trigger 
of 1,075 feet, as a 15-year 
drought persisted in the region. 
If the lake were anticipated 
to be this low at the start of 
2016, the U.S. Bureau of 
Reclamation would announce 
the 2016 shortage in August, 
but the lake level is expected to 
rise, thanks to an unusually wet 
spring.
“Lake Mead sinks to record low, risking 
2016 water shortage,” by Caitlin McGlade, 
The Desert Sun (Palm Springs, Calif.), 
June 24, 2015
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Caribbean region a leader in drought early warning
One of the challenges in developing a drought 
monitoring and early warning 
system is building credibility and 
awareness so that decision-
makers can use it with confidence. 
Sometimes, natural events provide 
unexpected assistance.
The Caribbean Institute of 
Meteorology and Hydrology 
(CIMH) launched a preliminary 
version of the Caribbean Drought 
and Precipitation Monitoring 
Network in January 2009, 
spanning the 16 island nations 
that it serves. As it turned out, very 
serious drought came to the region 
in late 2009, lasting into 2010. That 
got people’s attention, and the new 
system performed well during its 
unplanned trial by fire.
“We were able to advise 
the regional governments,” said 
Adrian Trotman, chief of applied 
meteorology and climatology at 
CIMH. “We had been working long 
enough to know what were the real 
concerns. Agriculture was suffering 
badly from intense dry seasons.”
As unfortunate as the 2009-10 
drought was in the Caribbean, it 
helped create a lasting culture of 
drought awareness that can lead to 
a more drought-prepared society. 
“We know they use the information 
being produced, because if they 
don’t see the information on the 
website, they call,” said Anthony 
Moore, an applied meteorologist 
with CIMH who produces monthly 
drought products. “The whole 
concept of drought alerts has taken 
off since drought in 2009-10. We 
were able to issue alerts fairly early 
so the water resource managers 
could put some of their plans in 
place,” such as restricting water 
use for washing cars. 
Trotman, Moore and Lisa 
Kirton-Reed, a CIMH applied 
climatologist who helps produce 
six-month drought outlooks, visited 
the National Drought Mitigation 
Center in July 2015 to observe how 
the U.S. Drought Monitor is made, 
in part because of the Drought 
Monitor’s high profile with policy 
makers and the media. The NDMC 
has previously conducted training 
and workshops by partnering 
with CIMH on drought monitoring 
and early warning, impacts and 
planning. 
The following week, Trotman 
was scheduled to visit the National 
Oceanic and Atmospheric 
Administration’s Climate Prediction 
Center, to see how CIMH’s 
technique of forecasting the SPI 
compares with U.S. drought 
outlook methods.  
Mark Svoboda, leader of the 
NDMC’s Monitoring program area 
and one of the founding authors 
of the U.S. Drought Monitor, said 
that Trotman’s team at CIMH has 
a strong incentive to stay on the 
cutting edge of climate and drought 
From left, Adrian Trotman, Anthony Moore, Brian Fuchs, Mark Svoboda, Lisa 
Kirton-Reed and Michael Hayes. Trotman, chief of applied meteorology and 
climatology at the Caribbean Institute of Meteorology and Hydrology, along 
with Moore and Kirton-Reed, both CIMH applied meteorologists, visited 
the National Drought Mitigation Center in July 2015 to work with NDMC 
climatologists and U.S. Drought Monitor authors Fuchs and Svoboda, and to 
meet with Hayes, director of the NDMC.
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early warning systems. 
“So many issues impact these 
island nations – sea level rise, high 
temperatures, tropical storms, and 
of course, drought,” Svoboda said. 
“Smaller islands might not even 
have large ground water reserves 
or viable rivers and streams to 
buffer them through longer dry 
seasons or multi-season droughts. 
Fresh water from rain is really 
critical. Drought in island nations 
can come on very quickly, with 
unique challenges.”
The Caribbean Drought and 
Precipitation Monitoring Network 
relies on data from one or more 
observation stations on each 
island. They compare current 
data with climate history using the 
Standardized Precipitation Index 
and deciles, and recently launched 
an impacts database. They are 
looking at ways to incorporate 
more kinds of data, such as soil 
moisture, streamflow and satellite 
observations, and working to help 
the various nations develop finer-
scale national-level monitoring.
In addition to advances in 
Trotman said. He noted that unlike 
the world’s temperate zones that 
have four seasons, the Caribbean 
has two seasons, dry and wet. 
Svoboda praised the efforts 
of CIMH. “They’re a nice model 
for other regions to follow. It’s not 
just drought early warning; they’re 
now focusing on planning, too,” he 
said. “They’re out there leading by 
example.” 
monitoring, since 2010, Trotman 
said, “we’re trying to advocate 
for better national coordination of 
planning, so when we get early 
warning information, you know 
what to do with it.” 
Unlike drought on the mainland 
of the United States, which can go 
on for years, meteorologists in the 
Caribbean can be fairly confident 
that any given drought will end 
during the next wet season, 
This Standardized Precipitation Index map from June 2015, produced at the Caribbean Institute for Meteorology and 
Hydrology, shows that portions of the Caribbean region are experiencing extremely dry conditions. For the discussion of 
this map and to see the SPI for different time scales, please visit http://rcc.cimh.edu.bb/spi-discussion-june-2015/ 
For more information:
 
The Caribbean Institute for Meteorology and Hydrology  
http://www.cimh.edu.bb/
The Caribbean Drought and Precipitation Monitoring 
Network  
http://rcc.cimh.edu.bb/cdpmn/
The Caribbean Regional Climate Centre  
http://rcc.cimh.edu.bb/
Wind River Reservation Tribes work with research coalition to 
enhance drought and climate resilience
10  DROUGHTSCAPE      ©2015 National Drought Mitigation Center
The Eastern Shoshone and Northern Arapaho 
Tribes on the Wind River Indian 
Reservation in Wyoming are 
preparing for drought and other 
climate fluctuations with help from 
a broad coalition of scientists, 
including groups at the University 
of Nebraska-Lincoln. 
“I appreciate all the 
collaborative effort that has 
gone into it so far,” said Mitchel 
Cottenoir, the Eastern Shoshone 
and Northern Arapaho Tribes’ 
Tribal Water Engineer. “I’m excited 
to see how things will progress.” 
The Tribes have worked with 
climate and social scientists in 
the past year to prepare regular 
climate and drought summaries for 
use in making water and resource 
decisions on the reservation and 
in surrounding areas. A new phase 
of work is beginning this summer, 
under a two-year grant from the 
Department of the Interior North 
water rights on the Wind River 
Reservation and balancing water 
resources for the 15 equally 
important beneficial uses of water 
that are identified in the Wind River 
Water Code. 
“We’re going to have trigger 
points, and be able to gauge 
where we are, so we can be 
prepared and have water for all 
of the reservation,” Cottenoir 
said. “Agriculture is just one of 15 
beneficial uses in our water code. 
Water is also used in cultural and 
religious ceremonies.” He added 
that water for domestic use also 
becomes an issue at times. Scant 
surface water supplies have 
resulted in community members 
having to boil water before using it.
Top drought-related concerns 
that tribal members cited 
in interviews with Shannon 
McNeeley, a social scientist with 
Colorado State University and the 
North Central Climate Science 
Center, included having enough 
water for ranching and grazing 
livestock, for irrigation, for fish 
and fisheries, and for wildlife. 
Drought also affects subsistence 
activities, such as harvesting 
berries and hunting and fishing, 
and ceremonies and rituals. 
People were also concerned about 
decisions made by the Bureau of 
Indian Affairs and by various state 
and federal agencies. 
 “A primary goal of this project 
is to be a model for real co-
production of science with the 
Tribes from end-to-end, starting 
with working with them on the 
proposal development phase, 
integrating local knowledge and 
observations with the science, 
developing decision support 
tools like the drought summary, 
and ultimately informing their 
development of a drought plan,” 
McNeeley said.
Central Climate Science Center 
and led by Cody Knutson of the 
National Drought Mitigation Center, 
which is based at UNL’s School of 
Natural Resources, and Shannon 
McNeeley, Colorado State 
University and the North Central 
Climate Science Center. This 
stage will help the Tribes conduct 
a vulnerability assessment, to see 
how they can reduce the likelihood 
of experiencing future drought-
related impacts. Both the current 
and future generations of tribal 
decision-makers will be involved, 
finding ways to integrate scientific 
and traditional knowledge. 
The ultimate goal is that this 
information will be used to inform 
the development of a reservation-
wide drought plan.
Cottenoir said the new project 
will put valuable tools in the 
hands of the Wind River Water 
Resources Control Board, which 
is charged with administering the 
This map of the Wind River Reservation in Wyoming and surrounding river 
basins includes the locations of water and climate monitoring stations.
     ©2015 National Drought Mitigation Center       DROUGHTSCAPE   11
An integral part of the new 
project is involving youth and 
young professionals, who will be 
working with water supply issues in 
the future. “They’ll be dealing with 
water supply issues when the rest 
of us have moved on,” Cottenoir 
said. “We’re bringing young people 
along, and getting them involved.” 
This project builds on a 
preceding year of effort that 
included many meetings, 
workshops, and webinars at Wind 
River Reservation, which resulted 
in the quarterly Wind River Climate 
and Drought Summary, with 
regular production shifting into the 
hands of the Eastern Shoshone 
and Northern Arapaho tribes that 
share the reservation. 
“We want the climate summary 
to be a valuable tool to the 
agricultural community,” Cottenoir 
said. In drought years, “Crops 
burn up in the field, especially if 
there’s no water, as in some cases, 
past the Fourth of July. We’re just 
trying to provide them the best 
possible information so they can 
prepare and decide which crops 
they’re going to plant, and know if 
they’re going to have to get into a 
conservation mode, and what time 
frame that’s going to be, rather 
than waiting until there’s no water 
in the ditch.” 
The climate and drought 
summary can be of use across and 
beyond the reservation. Cottenoir 
said his office is developing a 
website. He also shares it via email 
with surrounding irrigation districts, 
and is exploring distribution options 
such as inserting it into local 
newspapers. 
The National Integrated 
Drought Information System 
(NIDIS) supported development of 
the climate and drought summary. 
The High Plains Regional Climate 
Center and the National Drought 
Mitigation Center, both at UNL, and 
the North Central Climate Science 
Center, worked with tribal water 
decision-makers and technicians as 
the summary was being created. 
“The climate summary is an 
invaluable tool for decision-makers 
because it condenses a vast 
amount of climate information into 
a simple format with non-technical 
language that is intended for a 
general audience,” said Crystal 
Stiles, an applied climatologist at 
the High Plains Regional Climate 
Center who helped create the 
summary. “It provides a snapshot 
of climate, water, and drought 
conditions from the previous 
season, as well as what can be 
expected during the next season. 
The greatest challenge in creating 
the climate summary is being 
mindful of the language and jargon 
used that a general audience may 
not have been exposed to, so 
feedback from decision-makers 
has been extremely valuable.”
Co-investigators on the 
vulnerability assessment are 
Mitchel Cottenoir, at the Shoshone 
and Arapaho Tribes Office of the 
Tribal Water Engineer, Jennifer 
Wellman, with the Wyoming 
Experimental Program to Stimulate 
Competitive Research (ESPCoR, 
on the Wind River Reservation), 
and Mark Svoboda at the NDMC. 
Gary Collins, former tribal water 
engineer, and Al C’Bearing, Office 
of the Tribal Water Engineer, and 
staff members at the NDMC serve 
on the project management team.  
For more information about 
collaborators and the project’s 
Advisory Committee, please refer 
to the project summary: http://
revampclimate.colostate.edu/
revamp/project/wind-river-drought-
preparedness
Assembled for hands-on training on producing the Wind River Climate 
and Drought Summary were, from left, Rollin Ware, Natalie Umphlett, Al 
C’Bearing, Crystal Stiles, Kenneth Ferris, Martha Shulski, Mark Svoboda, 
Nicole Wall and Brian Fuchs. Ware, C’Bearing and Ferris are from the Wind 
River Reservation. Umphlett, Stiles and Shulski are from the High Plains 
Regional Climate Center. Svoboda, Wall and Fuchs are from the National 
Drought Mitigation Center.
continued from previous page 
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Ranchers, Forest Service, University of Arizona co-develop  
approaches to improve planning for drought on public lands
By Julie Brugger, Institute of 
the Environment, University of 
Arizona, julieb3@email.arizona.
edu, and Mitchel McClaran, School 
of Natural Resources and the 
Environment, University of Arizona, 
mcclaran@u.arizona.edu
Drought threatens livestock and natural resources 
on rangelands. It reduces rain-
fed forage and drinking water for 
livestock, diminishes the quantity 
and quality of critical water 
resources for sensitive wildlife 
species, and increases wildfire 
risk. While all agree that improved 
planning will minimize the impacts 
from the next drought, agreeing on 
the best practices to reach that goal 
is harder. Disagreement can be 
quite intense on the 90 million acres 
of rangelands that are federally 
owned and managed by the U.S. 
Forest Service (FS) and grazed 
by livestock belonging to private 
ranchers with grazing permits. 
One case in point occurred 
in 2002 in the Tonto National 
Forest in central Arizona, when 
and so forth, the climatologists, et 
cetera, and we get them involved, 
and we have the land management 
agency, and the ranchers are 
much more cognizant of what this 
drought is, you come together and 
sit down and talk, maybe we can 
figure out some ways.  Maybe we 
can educate even ranchers about 
what you should do to prepare for 
the drought.”
To support that desire for 
better planning, a team from 
the University of Arizona (UA) 
is working with ranchers and 
the Tonto National Forest to co-
develop approaches that are 
1) feasible for ranchers and 2) 
consistent with the federal policies 
that define management options 
for the National Forest. The project 
is funded by the National Oceanic 
and Atmospheric Administration’s 
(NOAA) Sectoral Applications 
Research Program (SARP) Coping 
with Drought program.  
In this case, co-development 
is the engagement of ranchers 
and Forest Service personnel 
to define the issues and identify 
possible solutions, rather than the 
UA or anyone else coming with 
pre-determined solutions and then 
convincing the other parties to 
adopt them. 
The UA team conducted 
surveys and interviews designed to 
support a series of workshops over 
the two years of the project.  The 
surveys and interviews identified 
the different ways that ranchers 
and the Forest Service perceive 
threats from drought. Both parties 
shared interests in learning more 
about how to better plan for 
drought. Those responses helped 
define the activities in the first 
workshop held in March 2015 with 
17 ranchers and 11 managers from 
the Tonto National Forest.  
The first workshop was 
the Forest Service required the 
removal of all livestock during 
what was the worst drought in the 
historic record. Dialog between 
the parties was heated, and some 
animosity remains. But today, both 
ranchers and land managers want 
to improve planning for drought in 
order to avoid a similar scenario 
in the future.  In an interview prior 
to a March 2015 workshop, a 
rancher expressed his vision for 
what should happen when the next 
severe drought occurs: 
“What you would hope for, 
and hopefully what this drought 
workshop is working toward, is to 
bring the proper people together, 
and each ranch should be treated 
individually.  … If I can sit down 
with the land management agency, 
in this case the Forest Service, and 
say, ‘Come on out.  Let me show 
you where I intend to go and what 
I can do, and there’s water here,’ 
and so forth, then that’s the way I 
believe it should be done.  If we’re 
all talking on the same page, if 
we’re all looking at the same data 
on a national level, from NOAA 
The co-development process explored each group’s concerns and interests to find 
common ground.
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designed to provide information 
and stimulate discussion among 
participants, and that input will 
help define the drought scenarios 
that will be analyzed in the second 
workshop, scheduled for August 
2015.  A final workshop will occur 
in April 2016. 
The ultimate product will be 
a Guide to Drought Planning 
and Response for Livestock 
Management on Forest Service 
Lands in the Southwestern U.S., 
similar to the to the publication, 
Managing Drought Risk on the 
Ranch: A Planning Guide for Great 
Plains Ranchers, produced by the 
National Drought Mitigation Center 
(http://drought.unl.edu/ranchplan/
Overview.aspx). The Guide will 
provide a framework to facilitate 
ranchers and the Forest Service 
working together to explore options 
to improve planning for drought. 
Mitch McClaran, professor of 
range management at UA, opened 
the first workshop by explaining 
the co-development process and 
the challenges and opportunities 
for ranchers and FS managers 
working together.  One of the 
challenges is that ranchers and the 
FS have different concerns and 
perceive each other as creating 
risk for managing livestock in 
the Tonto National Forest.  For 
ranchers, the top three risks were 
the FS, drought, and federal 
regulations. For the FS, the top 
risks were drinking water reliability, 
livestock practices, and drought.  
Some of the opportunities are: 1) 
both groups want to learn more 
about drought information sources, 
drought management practices, and 
the FS administrative process; 2) 
both groups feel that management 
flexibility can help and drought 
plans can help, and; 3) both 
groups want to participate in these 
workshops to improve livestock 
management during drought.
Mike Hayes, director of the 
National Drought Mitigation 
Center, and Mike Crimmins, UA 
managing livestock grazing on 
national forests.  Finally, Doug 
Tolleson, Range Management 
Extension specialist at UA, gave 
an introduction to scenario analysis 
and led a discussion of livestock 
management practices that can 
increase flexibility during drought.
Overall, the first workshop met 
its goals. It introduced participants 
to each other and to the objectives 
of the project, provided them 
basic information on background 
policy conditions and existing 
drought decision support tools, and 
began the process of identifying 
common goals.  Analyses of 
transcriptions, workshop notes, 
and an evaluation survey indicate 
that significant progress was made 
in eliciting new ideas to support 
the co-development of practices to 
improve drought planning for the 
Tonto National Forest.
Climate Extension specialist, 
gave a presentation on drought 
information tools.  Hayes gave 
an introduction to drought risk 
management and the U.S. Drought 
Monitor, and Crimmins presented 
the idea of a web-based “drought 
monitoring dashboard” for the 
Tonto National Forest that would 
provide easy access to a variety 
of drought monitoring tools that 
ranchers and the FS agree are 
most useful. In the workshop 
evaluations, one of the FS 
participants said she “learned a lot 
about data sources for monitoring 
changes in temp, precip, climate 
change, and drought conditions.”
Judith Dyess, assistant director 
of Rangeland Management for 
the FS Southwestern Region, 
described opportunities for 
incorporating flexibility into the 
FS administrative framework for 
Mike Hayes provided information on drought planning tools and risk 
management, above. Below, participants wrote responses to questions about 
livestock management practices.
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What We’re Watching
https://youtu.be/i7F6QwRqyVI
CoCoRaHS -- the Community Collaborative 
Rain, Hail & Snow Network -- 
worked with a talented animator to 
create a short video on assessing 
drought, as depicted on the U.S. 
Drought Monitor. It is accurate, 
relevant, and engaging, and could 
be of use in explaining drought 
monitoring to audiences of all ages 
and in many circumstances.  
Western states compare notes on drought planning
Representatives of nearly all the western states 
met in Seattle in July to share 
experiences related to drought 
planning. Meeting sponsors were 
the National Integrated Drought 
Information System, the Western 
Governors’ Association, and 
the National Drought MItigation 
Center. A report is forthcoming. 
Presentations and other 
information from the meeting 
are online:  https://www.drought.
gov/drought/news/western-
states-drought-coordinators-
and-emergency-managers-
meeting-2015
The group gathered at the Mayflower Hotel in Seattle included state 
climatologists, representatives of states’ water, emergency management, natural 
resources, water and agricultural agencies, and drought and climate-related 
researchers. 
